To evaluate the impact of income and expense factors for beef cow-calf operations, 39 factors were identified. Using these, eight were evaluated independently for impact. A $10.00 difference in net return per cow resulted from the following changes: 57.2 pounds selling weight per calf; 3.6 cents per pound of calf weight sold; 10.3 percent calf crop; $4.02 per ton for hay; 12.2 months of pasture versus hay with hay at $14.00 per ton or 4.1 months with hay at $18.00 per ton; .2 animal unit months per acre in stocking rate; $25.30 per acre grazing land value; and $9.04 tax per animal unit. The input required to produce these changes and others related thereto must be assessed for each individual case before making resource use decisions for increasing income.
Highlight
To evaluate the impact of income and expense factors for beef cow-calf operations, 39 factors were identified. Using these, eight were evaluated independently for impact. A $10.00 difference in net return per cow resulted from the following changes: 57.2 pounds selling weight per calf; 3.6 cents per pound of calf weight sold; 10.3 percent calf crop; $4.02 per ton for hay; 12.2 months of pasture versus hay with hay at $14.00 per ton or 4.1 months with hay at $18.00 per ton; .2 animal unit months per acre in stocking rate; $25.30 per acre grazing land value; and $9.04 tax per animal unit. The input required to produce these changes and others related thereto must be assessed for each individual case before making resource use decisions for increasing income.
Range conservation and profits for the rancher are compatable objectives. Among the more frequent ways suggested for ranchers to increase profits are: heavier weaning weights, higher percentage calf crop, shorter feeding and supplementing periods, more productive forage, better quality forage, and timely selling for highest price.
Many studies using budgets have been made to help find the most profitable combinations of resources and enterprises. Hottel and Arnold (1965) presented budgets for alternative conditions in Arkansas. Oliver and Kline (1965) developed budgets for optimum enterprise combinations for beef cowcalf farms in southwestern Virginia. Olson (1959) used linear programming to select the best combinations of enterprises in eastern Ohio.
There is a continuing need to find new ways for landowners and operators to use economic data for increasing profits in harmony with good range conservation management. An approach for evaluating the impact of economic factors on the profits of a cow-calf operation is presented. The objective is to evaluate the relative impact of several factors on profits.
Procedure
Thirty-nine factors that influence returns to labor and management of a beef cow-calf operation were identified (Table  1) . Values for each ranged from low to high based on data from ranchers' experience, publications in literature cited, and knowledgeable judgment. This range was divided into five equal units, "low," "medium low," "medium," "medium high," and "high." Any value may represent a rancher's three to five year average. Table 1 is arranged into eight groups as used to figure: (1) herd organization, (2) gross income, (3) livestock investment and interest, (4) miscellaneous livestock expense, (5) pasture charge, (6) hay cost, (7) protein supplement cost, and (8) shelter and building charge.
A herd organization model was developed for a 150-cow herd using the "medium" values in Table 1 . Forage and feed needs were determined using an adaptation of the summary table (Rasmussen, 1958) . The "medium" values of all factors were used to figure income and expense to the nearest dollar for a 150-cow herd ( Table 2 ). The minus return to labor and management is disturbing, but it emphasizes realities.
There are, however, plus 312 values such as interest return to land and building investments, and land value appreciation. There may be other long term benefits as effect on water supply, value of land for recreation, and conservation of resources for future generations as pointed out by Ciriacy-Wantrup and Schultz (1957) . The minus return provokes speculation as to changes that could produce a profit.
However, the focal point of this project is which factor has greatest influence on net returns. Eight factors were selected for this analysis. They are calf selling weights, calf selling price, percent calf crop, hay cost per ton, months grazing versus months haying, stocking rate (forage production), value of grazed land, and livestock property tax. All except livestock property tax are directly related to resource use. They are considered to have major influence on net income depending on the cost of achieving the changes. Net return was calculated at all five values with "medium" value used for all other factors. Thus the effect of the single factor on net return was projected.
Results
Net returns for a 150.cow herd from different calf sale weights and prices range from a minus $6,141 to a plus of $684 (Table 3) . A plus return to labor and management resulted from 450 pound calves at 30 cents with all other income and expense factors at "medium" value. To determine the influence of a factor, differences in net income resulting from changes for a factor were determined using pounds. This illustrates the interfor land values and stocking rates, related effect of two variables.
percent calf crop and selling price, The same kinds of calculations and for grazing versus haying and were made and tables developed hay price. Net return and difference also were calculated for different personal property tax rates on livestock. This is a minor factor for influencing income as evidenced by the magnitude of change needed. When the differences in net income were plotted the result was essentially a straight line for sale weight, sale price, cost of hay, percent calf crop, and land values. The month's grazing versus haying line was almost straight.
It was governed by small differences in the monthly needs for animal unit months. Differences in net return due to changes in stocking rate produced a curved line. Differences were greater at lower stocking rates than at higher. This is because uniform stocking rate increment represents a higher percentage change at lower rates.
A common base is essential to compare the impact of different factors. Ten dollars per brood cow was chosen as a meaningful unit for comparison because this difference in income per brood cow in a herd seems significant. The differences resulting if the value of only one factor changed and all others remained at the "medium" value were used in calculating the comparison. The results are expressed as the amount of change in value of a factor needed to produce a $10 difference in net return per cow. They are 57.2 pounds selling weight per calf; 3.6 cents per pound calf weight sold; 10.3 percent calf crop; $4.02 per ton for hay; 12.2 months of pasture versus hay change with hay at $14.00 per ton, or 4.1 month's change with hay at $18.00 per ton; 2 AUM's per acre in stocking rate; $25.30 per acre grazing land value; and $9.04 tax per animal unit.
These figures will not be the same in all situations for the factors shown. The number of month's change necessary with hay at $14 and $18 per ton illustrates this.
Most ranchers in northern latitudes of the United States find that net returns are increased markedly by longer grazing seasons and shorter hay feeding periods. Results indicate that the basis for the BREDEMEIER This entire procedure for calculating cost and returns under alternatives of factors showing return to labor and management for beef cow-calf operations has been programmed on a Soil Conservation Service computer.
Adaptations can be made for rapid computation of a rancher's data to guide his resource use decisions. 
